Midterm # 1.
MTH433

Advanced Calculus
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DWf the following problems.

Show your work.




P 1. a) Negate the logical proposition using quantifiers
P: “For all real = and v, if 22 < 32, then < y.” Is P true or false?
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b) Let f: A— B, g: B — C. Show that if g o f surjective, then g
surjective.
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c) State the Archimedean principle.
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P 2. Prove that there exists a bijection between Z and N.
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P 3. Find all numbers n € N such that 2* > n? + n. Justify your
answer by induction.
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P 4. a) Determine
a

sup{2a+1|aGA},
where A C N and A unbounded. Is this a maximum?
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P 5. Justify if the limits exist and calculate them. You may use all
theorems about limits without proof.
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P 6. Let z; > 2 and z,.; = 1+ v/z, — 1 for n € N. Show that (z,) is
decreasing, bounded below, and then find its limit.
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P 7. You get one point for correct answer (Yes or No) and one point
for a brief justification of the answer, like just the name of the theo-
rem/result implying it. True or false:

1) There exists a bijection f : Z — Q.
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“T 2) Between any two real numbers, there exists a rational number.
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T 3) The sum of two rationals is rational.
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¥ 4) The sum of two irrationals is irrational.
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T 5) The square root of any prime is irrational.
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¥  6) For any function f: A — B, fo f"Y(E) = E when E C B.
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e 7) There exists a smallest positive number.
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